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Fig. 3 Comparison of magnetic well.
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Careful further adjustment is made for each Zan com-
ponent to realize the magnetic axis excursion with no verti-
cal movement. The configuration shown in Fig.2(a) is cre-
ated by setting ZOI = -0.4 and Z02 = -0.1 which are larger
(absolute) values than the original ones with the opposite
sign (Zoo, Z03 = 0). The vertical excursion is made negligi-
ble while the radial excursion remains unchanged. The
quasi-axisymmetry is degraded to some extent but the basic
characteristics of the axisymmetry is still held. Figure 2(b)
shows the comparison of the rotational transform for the
original 2b32 and the planar axis version of 2b32. The dif-
ference is very small. Figure 3 shows the comparison of the
magnetic well for two cases. The magnetic well is reduced
to about a half level of the original by making the axis pla-
nar. From these calculation, it is shown that the effect of
'non-planar axis', i.e. the vertical excursion of the magnetic
axis is very small on the rotational transform. On the other
hand, the effect of the 'non-planar axis' on the magnetic
well are noticeable.
Fig. 1
Fig. 2 Cross section of planar-axis version of 2b32 (left)
and comparison of rotational transform
§ 31. The Effect of the Non-planar Magnetic
Axis on the Magnetic Well and the
Rotational Transform
One of the important features in the configurations of
advanced stellarators is characterized by the word 'non-pla-
nar axis'. It means that the magnetic axis does not go along
a simple circle which is approximately the case for the con-
ventional stellarators as CHS and LHD. The word non-pla-
nar implies not only a general movement of the magnetic
axis but especially the vertical movement out of the plane
which determines the torus midplane. It has been often dis-
cussed that such a shape of the magnetic axis is a key of
producing the magnetic well for the whole area of the con-
finement region and the high rotational transform for the
low toroidal period number configuration.
This work is to confirm the effect of the non-planar
magnetic axis on those magnetic surface characteristics us-
ing the 2b32 configuration of CHS-qa design. We compare
the modified configuration of 2b32 which has the same
cross section shape but the different 3-D excursion (in the
poloidal plane) of the cross section. Because we want to
learn basic magnetic configuration characteristics, the equi-
librium calculation is made for no plasma current and zero
pressure. VMEC code is used and the Fourier components
for the boundary shape were controlled to create the differ-
ent winding shape of the magnetic axis. The shape of the
magnetic axis is determined by the Fourier components
which have the poloidal mode number m = O. Ron (n is the
toroidal mode number) components define the radial move-
ment of the axis and the Zan components define the vertical
movements which produce 'non-planar axis'.
In order to eliminate the vertical movement of the
axis, all Zon components of the 2b32 configuration are
made zero while other components are kept the same. Fig-
ure 1 shows three cross sections of the last closed magnetic
surface (LCMS) of 2b32 original configuration and the
modified configuration with all Zan = O. These figure also
shows the toroidal projection of the excursion of the mag-
netic axis. This result shows that the axis excursion of the
2b32 configuration is created only partly by the movement
of the average position of the cross section (which is ex-
pressed by Ran and Zan). Larger contribution to create the
axis excursion comes from the special shape of the cross
section which gives the shift of the magnetic axis in the
cross section from the average center of the cross section
shape (in the sense of Fourier mode). The change of basic
surface characteristics are very little. The quasi-axisymmetry
are not degraded for Fig.l (b). The magnetic well and the
rotational transform are very close to each other.
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